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PROFILE MEASUREiviENTS- DUE IN& 'CAVITAT ION* 
By 0 . Walchner , 



One o f t he problems of modern cavita't i on research 
is the experimental determination of the wing loads on 
airfoils during cavitation. Such experiments were made ' 
on var i ous . a i rf 0 i Is with the support of the naval minis- 
try at the Kaiser Wilhelm Institute for Flow Research 
at G-bt t ingen, ' 7 

• The experimental setup is a vertical closed circu- 
lar channel as shown in figure lo** The testing medium 
is water. An 18-horsepower cent rif ugal pump provides ' . 
for the circulation of the water and is placed in the 
deepest point in order to protect it against cavitation. 
After passing through a unidirector the water passes 
through a cone into the test section and is pumped 
through a diffuser into the surge tank. The purpose of 
the deflector vanes is to guide the flow, .coming from the 
pump upward, along the tank wall, so that .any : e nt rai ned 
gas hul/oies are eliminated. By evacuat i ng • the air space 
atove trie -water level in the tank the pressure . in the 
test se<-.t-ion caii he. lowered" at will and hence any cavita- 
tion numher — that is, any condition of cavitation — even 
those at low speeds can he obtained. The • cav it at i on num- 
ber is defined as (p - } / q 

where 

p pressure of undisturbed -f low" 

Pj3 vapor tension of water^-at the t emperature- under con- 
sideration 

q = dynamic pressure of undisturbed flow' 

P density 

v velocity of undisturbed flow 

The speed can be varied by means of t'he slide valve 



* ^^Pr of i Imessung bei Kavi tat.i.ano ^. . From reprint, -of 
paper presented at the Conference on hydr omechani sche 
Probleme des Schif f sant rieb.s , Hamburg,- .May 18 and 19, 197^2. 

**The plan of the testing section and balance which 
are sketched only schematically are by Dr,-Ing, H, Mueller, 
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in "back of the .■piirrip ^ ' -Pre s sure . arid ..^d^fiari Cpre s ^ in 
the undisturhed flow are recorded in the test section a. 
ahead of the airfoil, and the values are calculated for 
the free f low se c t i on . a,d j aC.en t .t o .'• t he wing- ..prof il e and 
cavitation layer hy r.eans of Bernoulli's lav/ and the 
continuity equation. • It ,was f Qund' that this nethod af- 
fords the hest means of de t erir.in ing the principal effect 
of the tunnel walls^ The contraction of the thin tunnel 
s ec t i on • Af caus ed "by the cwitig pr of lie and cavi t ati on 
layer depends- ^upon 'the airfoil section- ang-.le .of attack^- 
and cavitation nunber^- and is, to • he de t err-i ri ed . f of e ach 
case... Another effect -^of the horizontal tunnel walls is' 
the creation of a streamline curvature at "the profile.' 
This effect can he calculated "by neans of an approxir.a-^ • 
tion theory of Professor Prandtl^ (See reference 1^) 
The- lift coefficient c^^ neasure-d in- the rectangular 
tunnel at angle of attack a corresponds to the angle ■ 
of attack a 4- Aa in infinite flow, where 

TT ^. t \2 
96 VH y 

(t v;ing chord, , H tunnel height). ' The effect of the 
vertical sides, which nay produce a kindi of induced drag, 
was not investigated. The wing loads -are 'iieas'ured on "a 
spring "balance. The model airfoil is nount'ed'on a disk 
w-hich- is flush with the tunnel wall 'and is c orinec t ed •■"T^ith 
the arm cf the ■•'balanc e , With this <g-dtuj> the d-rag ■ of ^the 
di'sk. as' well' as of the airf oil is 'n^asure-d and therefore 
the disk m.ust subsequently he measured ¥y' itself- and its 
effect taken into account, A labyrinth behind the disk 
is intended to prevent flov/s in the housing of the bal- 
ance which works under v/ater. ; .The m^odel- ai-rf-o.il: --ex-tends 
almost fromi v/all to v/all, A ga.p of about l/lO millimieter 
is' riTe c^e^s s ary '-fo I' balance cledra-nc^, ' The disturbance' of 
the two— dimen s i onal flow created by this sr:ail- gap was 
disregarded, A window afforded the. r,Q.ans. of. ob.ser:ving 
the cavitation. The experim.ents were Tiade at Reynolds 

numbers ranging from. = 3 X 10" to 5 x 10" 

(t _ wing chord, v speed, .v. kinematic v i s,c o.s i t y) . 

Figure 2 illustrates the three differen.t_t3rp.es of 
cavitation phenbr.ena observed, 

' Case_l^-' Sucti'on side c^avltation starts at leading 
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edge, when the forward stagnation po.int lies on the pres- 
sure side and the lov;est pressures, on the suction side,; 
caused "by flow from the pressure side around the leading 
edge occur directly -at the leading edge-, 

_Gas^_2^— Suction side cavitation starts at profile 
center when the forward stagnation point lies on the lead 
ing edge itself, so that the water flows snoothly over it 
Likev/ise, suction side cavitation of case 2 only can forixi 
if the forward stagnation point lies on the suction side. 

Ca^e_3^— Pr e s sure— side cavitation starting from the 
leading edge occurs only when the f orwar d . s t agnat i on 
point lies on the suction side and the flow around the 
leading edge cor.es frori the suction side, 

For flow without cavitation the position of the for- 
ward stagnation point depends upon the airfoil section 
and the angle of attack. In. potential flow the flow 
around circular, segment sections is smooth* at aoc. = 0^*, 
in. a real fluid this condition obtains at a slightly 
greater angle as a result of circulation decrease due to. 
the dead water. At greater angles of attack, "beyond the 
angle of smooth flow, the forward stagnation point lies 
oh the pressure side; at smaller angle of a-ttack on the 
suction side. Once cavitation has "begun, • the . s.tagnat ion 
points- begin to shift conformably to ^ the. change in circu- 
lation, caused by. the cavitation ev-en- at* constant angle of 
attack. This explains why- at the. same angl-e of attack 
case 1 changes to case 2 f or. decreas ing cayitati on " num- 
bers: that is. when the growing sue t i on— s ide cav i t at i on 
reduces the circulation to the extent that the forward 
stagnation, p.oi nt . shift s on the leading edge. Indeed, it 
is even poss ib le , that , as a resul.t of continuously in- 
creasing suction— side cavitation, the circulation is de- 
er eased . fur ther and the f orward s t agnat i on points shifts 
to the suction side, so that case 3 as vzell as case 2 
may occur at positive a. 

The results and observations on three circular seg- 
ments of various thickness are shown in figures ?, 4, and 
5; on the left are the' forces on the wing, on the right 
are the profiles investigated, together with their cavi- 
tation diagrams. The .data for lift and drag are given in 
tables I to III, ' 



*smooth: forward pressure point directly on leading edge. 
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In the cavitation diagran'iS the length of th'e cavita— 
t'ion layer has "been plotted for two— dimensi onal flow and 
infinite extent of fl-ai'd against angle of attack' a^, 
and against the c-avitation nunber. The solid curves in- 
dicate suction— side cavitation starting from the leading 
edge (i.e., case 1), parameter X indicates- . the length 
of the cavitation r.easured in percent of chord froir. the 
.-leading edge. The dotted curves denote" s-uc t i on— s ide cav- 
itation starting at profile center and extending- X per- 
cent of the chord. The dash— dot curves nark- the "beginning 
of the suction— side cavitation (i.e., case 2), The dashed 
curves give the pressure side cavitation sta.rting at. .the 
leading edge and extending to X percent of the chord 
(i.e., case 3). The cavitation diagrans show how^ at 
constant a, the various cavitation conditions follow one 
another for changing cavitation nvLiber, To illustrate: 
at = 1^ on' the thinnest profile the cavitation' starts 

at cavitation nun'ner 0,3 as case i and temporarily spreads 
as such as the c a"^- u tat i on factor drops^ At 0^18. case 1 
changes to case 2^ the cavitation stops at the leading 
edge and starts near the profile center^ the forward stag- 
nation point has nov; rea^c'hed the leading edge^ so. that 
the flow is smooth^ At a cavitation nur.;'ber of 0.11 cavi- 
tation starts again at the leading edge and, to be sure, 
on the pressure side, a visible sign that the forward 
stagflation point-, has gone over to the suction ^ide. Case 
3 is added to case 2. The range of positive a v/ithin 
which pi'e s sure— side cavitation is thus produced, grows', 
with the thickness of the profile^ Thus the diagr^irn of 
the thickest profile in figure 5 shows this rcTinge particu— 
'larly extended. ; ' 

' Pron the^ availa^bl e corrosion tests it i^ concluded . 
that corrosion by ca-vitation occurs at the pb s it i on. of 
t-he- C'Ctipression' shock. Accordingly, there is danger of 
corrbslon Ih'^ the diagonally shaded zones . of the cavitation 
diagrar/s" where •the compression shock lies on the profile^ 
Another zone where cavitation i s' di sagr eeably noticeable 
is indicated by the horizontal hatching, Hpre the form of 
the ca/lritation layer is particularly unstable. This is. 
ass ocia.t ed'lArit'h periodic changes in the wing, loads, which 
nay produce wing flutter, 

•Kext, consider forces on the wing. 'These are pre— . 
sented in the customary polar forri, and thfe well-known 
d'ef init ions ■ hold : 
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a q F* ^ q F 

where 

A lift ^ 
W drag 

q dynamic pressure 

r wing area 

The solid curves represent the' pola:rg without cavi-^ 
tation. The thin curves are the polars with constant 
cavitation nunber. Each planing angle is designated "by 
a synbol. A comparison of the different polars of an 
airfoil discloses the drop in lift to he p^^r t icular ly 
responsible for the deterioration of the airfoil charac- 
teristics by cavitation. The dashed curves give the 
forces at constant angle of attack and at various cavita- 
tion nunberso Follov/ing these ^dashed curves it was found 
that in each case where cavitation begins, as case 1, an 
improved ViT/A ratio occurs as a result of an increase 
in lift and a decrease in 'drag. Considering the cavita- 
tion layer as a defOrnation of the profile the lift in- 
creases nust be explained by the greater profile number. 
Concerning the "two drag components, the frictional drag 
decreases,, the profile drag ' increase s as a- result of 
expanding dead water, . The .'prepc^nderanc'e of either compo^ 
nent depends upon the thickness of the cavitation layer. 
Thus, thin layers ma.hifest a perceptible 'drag decrease; 
while, for thicker layers — that i.s , at greater angles of 
attack — the increase in profile drag -predoLiinates. The 
.W/A ratio in cavitation of case 1 deteriorates only when 
the cavitation has extended to beyond the profile center^ 
Depending tjieref or.e upon the angle of attack, there exists, 
for calse 1, a greater or lesser interval in cavitation 
number between start of cavitation and' deterioration of 
the V/ /a • rat io,. : 

If cavitation starts as case 2, the W/a ratio, as 
well as the beginning of cavitation, drop. This ' is seen 
plainly in the case of the two thicker airfoils of figures 
4 and 5^ • 

Tifi,th .cavitatlcn. st-arting as case 3 the" condit ions are 
similar to t.hat. of case 1\. • 
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Professor Betz (reference 2) has e s t al:l i shed an 
approxii.ate theory for the "'beh'avior of lift and drag 
under conditions of fully developed suction— side cavita- 
tion of case 1, According to the theory the lift coef- 
ficient is 

' / 

TT P - PB 

a + 

2 q 

The first part on the right— hand s ide' r epr e s en t s 
Kirchhoff »s lift coefficient for a flat plate .at snail 
in turbulent flow with free jet lir.its, v/here the pressure 
in the dead water space is the san.e as,, in., the- undi &tur"bed 
fluids The second part, the cav i tat. i on ' nur.;be r , gives -the 
additional lift, v/hich is due to the fact that durin,:'. 
cavitation a lesser pressure — that is.. ' the. vapor pres- 
sure — and not the pressure of undi s tur "bed f 1 ow pr evai 1 s 
in the dead .water section on the suction s.ide. Since t.he 
resultant' pre ssure force is at right angle.s. to th.e flat 
pressure side the drag consists of the tang.^i^nt ial conpo— . 
nent cf the lift and the frictional drag on the pressure;, 
side; hence ; . • . , , 

c^ = . c^^^ X a.> 0^ 004 

According to-, Betz, these figures are applicable not 
only t o f lat • plat e s "but to any ai rfo il s -v/i th 'flat pres— 
sure sides , provided the: cay ita,t ion starts at :the leading 
edge a,nd extends to the trailing edg^ — that is, envelops 
the ent ir e • sue t i on side of a cavitation layer ; thus shape 
"beconos unir.por tant „ As long -as this assur.pti on ■ of the.'--^"* 
theory is c ompl i ed w i th — t hat • -i s ^ as long as case 1 of " 
cavitation exists-— the exp^rinents confirn the theory. 
The lift coefficients are in - c or.pl e t e accord i th ' the or-y 5 
the urieasured :drag c 0 ef-f ici ent s ar e slightly . high ei* at loW 
cavitation nuL'.ber^ thcan the theory stipulates,. In 'all- - 
other cavitat'ion cases,; where the • theor e t ical prenise ' ^ 
breaks d^ovy^n, the prof ile characteri.strcs •becone v/orse, as 
was pointed out by Professor Betz, The dr,ag 'increa,ses ; 
the lift drops rapidly with diminishing cavitation nur-ber, 
esp.ecially f pr pres sure-s ide, eavi t at ion . at: "po s i't ive^angl os 
of at'taok, • • - ' ■ ; • ■ ' 

The points in figures 3 to 5 indicate averagers of 
individual tests series and are not test points, Figure 6 
presents the individual test po.i-nts- of a" te'st series- v/ith 
the thinnest airfoil at constant^ = 3^. Lift and drag 
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cpe.;ff.icient s are plotted against cavitation- htiin'ber^ The 
dashed lines represent the approxinate theory of Betz, 
whose assumptions are home cut hy the test series. 

Figure 7 illustrates parts of the three cavitation 
plots of the three airfoil nodels investigated. The 
profiles are indicated "by their thickness ratio J/t (f 
LiaxirxULi thickness at profile center, ' t wing" chord) . ' 

The shaded zones of the angles of attack and cavitar- 
tion figures indicate the danger zones of corrosion or 
severe compression shocks. The solid lines indice-te the 
position of the "best V/ / A ; it is seen that, at low cavi- 
tation numbers, of special significance for high—speed 
propellers, the "best V/ / A ratios. lie precisely outside 
the danger zones. 

The solid curves in figure 8 give the cavitation -• 
beginnings of %he three profiles as -functions of cavita- 
tion nur."ber and lift. Ea,ch curve consists of three 
hra.nches; in the lower branch., cavitation starts -as case 
3; in the middle, as case 2; -and in the upper, as case 1. 
As anticipated, the profiles are least responsive to 
cavitation in the zone of smooth flow; while- at either 
side of the smooth flow condition cavitation starts at 
m;uch higher cavitation numbers. The dashed curve gives 
a relation, (calculated for po ten tial flow )- between the 
beginning of , cavitation and 1 if t -c oef f ic ien t • c^^^ for 

smooth flow (arc = 0°), A cyclic flov; with circulation 
was ccnform^ably transformed by means of the Karm.an— Tr ef f t z 
function (reference 3) to flow about profiles of various 
thicknesses, and the cavitation numiber v;as computed as 
dependent upon the lift at which cavitation starts. This 
gives as a second approximation 

^-^^^^-^ = 1041 Ca + 0,213 c^ 2 



The terms of the third order may be disregarded, if nor- 
mal profile thicknesses are assumied. 

The dashed curve passes very closely to the measured 
values for ary, = 0^. It affords, at least for thin pro- 
files, in actual flow, a practical relation for rough 
calculations between a given cavitation number and the 
highest possible lift coefficient attainable without cavi- 
tation at sm.ooth flow. As the profile thickness increases 
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( i o e c-5 /fey incTeas ing • angle' at the leading edge )' the zcne 
in. w]a:acii,, cav ita.t i on of ty.pe 2 "begins, becoiQes g-teater. 
Tile hi.ghest lift coefficients still oT^tain^'ple'^ witho"at 
cavitation "beconje even greater than our form-ala indi— 
catesi. 



Translation 'by J- Vanier^. 
National Advisory Comniittee 
for AeronautieSe 
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TABLE I.- LIFT-DRAG COEFFICIiCNTS, fit = 0.0385. 



\ P - Pd 


0,0 


0,1 


0.2 


0.3 


0.4 


0.5 


0.6 


0.7 


0.8 


0.9 


1.0 




1.2 


1.3 


1.4 


AO Co 
^ Cw 


0,15 
0,023 


0,26 
0,034 


0.37 
0,044 


0.47 
0,052 


0,56 
0,059 


0,64 
0,064 


0,71 
0,069 


0,76 
0.070 


0,79 
0,063 


0,79 
0,053 


0.76 
0,049 


0,76 
0,048 


0,75 
0,047 


0,74 
0,047 


0,73 
0,047 


^ Cw 


0,13 
0,020 


0,23 
0,029 


0,34 
0,036 


0,44 
0,042 


0,53 
0,046 


0,60 
0,051 


0,66 
0,054 


0.70 
0,044 


0,70 
0,035 


0,67 
0,033 


0,67 
0,034 


0,66 
0,035 


0035 


AO Ca 


0,11 
0,016 


0,20 
0,023 


0,30 
0,027 


0,41 
0,032 


0,50 
0,036 


0,56 
0,038 


0,61 
0,032 


0,60 
0,021 


0,57 
0,023 


0,57 
0,024 


0,024 




^ Cw 


0,08 
0,012 


0,17 
0,017 


0,28 
0,020 


0,38 
0,024 


0,46 
0,027 


0,50 
0,018 


0 50 
0,014 


0,47 
0,015 


0,46 
0,016 


0,016 






oo Ca 
2 Cw 


0,05 
0,013 


0,17 
0,014 


0,28 
0,016 


0,37 
0,016 


0,41 
0,011 


0,37 
0,012 


0,87 
0,012 












10 Ca 

Cw 


0,00 
0,012 


0,15 
0,012 


0,27 
0,011 


0,28 
0,010 


0,28 
0,010 
















0° 

Cw 


0,00 
0,010 


0,09 
0,010 


0,17 
0,009 


0,17 
0,009 


















.,0 ca 
Cw 


0,00 
0,009 


-0,01 
0,008 


0,07 
0,009 


0,07 
0,010 


0,08 
0,010 


0,08 














-2" 

Cw 


-0,01 
0.011 


-0,04 
0,011 


-0,14 
0,012 


-0.05 
0,012 


-0,03 
0,012 


-0,03 
0,012 


-0,02 
0,012 


-0,02 
0,012 










-3" 

Cw 


-0,02 
0,013 


-0.07 
0,015 


-0,16 
0,015 


-0,26 
0,016 


-0.18 
0,016 


-0,15 
0,017 


-0,14 
0,017 


-0,13 
0,017 


-0,13 
0,017 









TABLE II.- LIFT-DRAG COEFFICIEIITS, f*t = 0.0735. 





P - PD 

\ q 


0.0 


0.1 


0.2 


0.3 1 


0.4 


o.J) 1 


0.6 


0.7 


0.8 j 


0.9 


1.0 




1.2 1 


1.3 ! 1.4 


6° 


Ca 
Cw 


0,17 

0,031 


0,25 
0,037 


0.35 
0,046 


0,46 
0,054 






















5" 


Cr 
Cw 


0,13 
0,028 


0.24 
0,033 


0,33 
0,040 


0.44 
0,046 


0.54 
0,049 


0,61 
0,C50 


0 63 
0,049 


0,75 
0,046 


0,81 
0,034 


0,83 
0,023 


0,76 
0,025 


0,74 
0,C27 


0,74 
0,029 


0.74 0,74 
0,029 0,029 


4° 


Ca 
Cw 


0.08 
0,025 


0,19 
0,029 


0,30 
0,C34 


0.41 
0,038 


0,52 
0,039 


0 61 

0,038 


0,68 
0,030 


0,73 
0.021 


0,72 
0,018 


0,67 
0,021 


0,66 
0,023 


0,66 
0,023 


0 66 
0,023 




3" 


Ca 
Cw 


0,04 
0,023 


0,14 
0,026 


0.27 
0.030 


0.38 
0,032 


0,50 
0,030 


0 59 
0,023 


0,60 
0,017 


0.57 
0018 


0,57 
0,018 


0,57 
0,018 










2" 
I" 


Ca 
Cw 

Cd 
Cw 


0,01 
0,020 

-0,03 
0,018 


0,08 
0,023 

0,02 
0,021 


0.22 
0.027 

0,18 
0.024 


0,36 
0,028 

0 32 
0.024 


0.47 
0,023 

0.41 
0,017 


0.50 
0,013 

0.43 
0.012 


0 50 
0,013 

0,43 
0,012 


0.50 
0.013 














O" 
-1" 


Ca 
Cw 

Ca 
Cw 


-0.03 
0,023 

-0,03 
0,027 


-0,03 
0,023 

-0,04 
0.024 


0,14 
0,022 

0,08 
0.020 


0.29 
0.019 

0,24 
0,015 


0,35 
0,012 

0,28 
0,011 


0.35 
0.011 

0,28 
0.012 


0.35 
0,011 
















-20 


Ca 
Cw 


-0,03 
0,032 


-0,05 
0,028 


0,00 
0.021 


0,16 
0.014 


0.19 
0,013 


0,19 
0,014 


















-3« 


Ca 
Cw 


-0,05 
0,036 


-0,06 
0,033 


-0.07 
0,028 


•0 02 
0.020 


0,06 
0,016 


0.08 
0,017 


0.09 
0,017 


0,10 
0.018 


0,10 
0,018 


0,10 
0,018 











TABLE III.- LIFT-DRAG COEFFICIENTS, fit = 0.1475. 



«oo 


P — Pd 


0.0 

Ir — 


O.I 


0,2 


0.5 


0.4 




0.6 


0.7 


0.8 


0.9 


1.0 


6« 


Ca 

Cw 


0,07 
0,046 


0.18 
0,059 


0.29 
0.067 


0.40 
0,072 


0.52 
0,075 


0.62 
0,074 


0,72 
0,070 


0,81 
0,060 


0«88 
0,048 


0.89 
0,040 


0,89 
0,040 


40 


Ca 
Cw 


-0,02 
0,038 


0,10 
0,051 


0,22 
0,061 


0.36 
0.067 


0,47 
0,069 


0,58 
0.068 


0,70 
0,062 


0,79 
0,053 


0,84 
0,037 


0,85 
0,034 


0,85 
0,034 


3» 


Ca 

Cw 


-0,04 
0,042 


0.03 
0,049 


0,17 
0.068 


0.30 
0,063 


0,43 
0.063 


0,55 
0,061 


0,66 
0,063 


0,74 
0,043 


0,81 
0,032 


0,81 
0,C30 




20 


Ca 
Cw 


-0,04 
0,047 


-0,04 
0,050 


0.11 
0.056 


0,26 
0,059 


0.38 
0,058 


0,51 
0,063 


0,62 
0,046 


0,70 
0,033 


0.74 
0.027 


0.75 
0,026 




V 


Ca 
Cw 


-0,04 
0,051 


-0,05 
0,054 


0.03 
0.054 


0,19 
0,056 


0,34 
0,955 


0,46 
0,049 


0,67 
0,040 


0,65 
0,026 


0,68 
0,022 


0,68 
0,022 




0» 


Cn 
Cw 


-0,05 
0,057 


-0.06 
0,059 


-0,02 
0,054 


0,14 
0.035 


0.29 
0,053 


0,42 
0,047 


0,52 
0,036 


0,60 
0,024 


0,61 
0,020 


0.61 
0,X}20 




_|0 


Ca 

Cw 


-0,06 
0,061 


-0,06 
0,066 


-0,06 
0,061 


0.09 
0,056 


0,24 
0,051 


0,37 
0,045 


0,47 
0,034 


0,53 
0,023 


0,54 
0,022 


0,54 
0,022 




.20 


Ca 
Cw 


-0,06 
0,066 


-0.06 
0,071 


-0,07 
0,067 


0.03 
0,067 


0,18 
0,051 


0,30 
0,048 


6,40 
0,083 


0,46 
0,025 


0.47 
0,025 


0,47 
0,C25 




-3"» 


Ca 
Cw 


-0,06 
0,070 


-0,07 
0,074 


-0,07 
0,074 


-0.03 
0,065 


0,11 
0,054 


0,28 
0,048 


0,32 
0,035 


0,86 
0,032 


0,38 
0,032 


0,38 
0,032 




-40 


Ca 
Cw 


-0,06 
0,074 


-0,07 
0,081 


-0,07 
0,081 


-0.07 
0,074 


0,03 
0,060 


0,16 
0,047 


0,25 
0,039 


0,28 
0,038 


0,28 
0,038 


0,28 
0,038 
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Figs. 1,2 
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1. Suction-side cavitation starting at leading edge. 




2. Suction-side cavitation starting at l/2t* 




3. Pressure-side cavitation starting at leading edge. 

Fig-. ^- 
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Figs, 3,4 




Fig. 8. 

Key for figs. 3 and 4 

Suction-side cavitation, leading edge to of t. 

— Pressure-side cavitation, leading edge to of t. 

Suction-side cavitation from l/2t. 

Start of suction side cavitation at - l/2t. 

Danger of corrosion at suction side. 

Danger of corrosion at pressure side. 
=1 Violent compression shocks. 




Fig. 4. 
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Figs. 





— , DrucksrKavvVKbnX% von t 

SaugsrKav v ^ht • • 

— Beginn der SaugsrKav au/'**1it 

^ Korn^fohr a(rf der Saugs&fe 

M " • . . Druckseite 

6l 




Fig. 5. 

Suction-side cavitation, leading, edge to of t 

Pressure-side cavitation, leading edge to of 

Suction-side cavitation from l/2t. 

Start of suction side cavitation at - l/2t. 
N\\\st Danger of corrosion at suction sidea 

Danger of corrosion at pressure side. 
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Figs. 7,8 



Danger of corrosion or oscillations. 
Best L/D at various cavitation figures. 
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Fig. 7. 



i Cavitation starts on profiles, experimental .. 

— Cavitation starts according to theory for 
srrooth blow condition. 




Fig. 8. 



